The reductive activation of the antitumor drug RH1 to its semiquinone free radical by NADPH cytochrome P450 reductase and by HCT116 human colon cancer cells.
RH1 (2,5-diaziridinyl-3-(hydroxymethyl)-6-methyl-1,4-benzoquinone), which is currently in clinical trials, is a diaziridinyl benzoquinone bioreductive anticancer drug that was designed to be activated by the obligate two-electron reductive enzyme NAD(P)H quinone oxidoreductase 1 (NQO1). In this electron paramagnetic resonance (EPR) study we showed that RH1 was reductively activated by the one-electron reductive enzyme NADPH cytochrome P450 reductase and by a suspension of HCT116 human colon cancer cells to yield a semiquinone free radical. As shown by EPR spin trapping experiments RH1 was reductively activated by cytochrome P450 reductase and underwent redox cycling to produce damaging hydroxyl radicals in reactions that were both H2O2- and iron-dependent. Thus, reductive activation by cytochrome P450 reductase or other reductases to produce a semiquinone that can redox cycle to produce damaging hydroxyl radicals and/or DNA-reactive alkylating species may contribute to the potent cell growth inhibitory effects of RH1. These results also suggest that selection of patients for treatment with RH1 based on their expression levels of NQO1 may be problematic.